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TRANSIATION FRJ MISSIAN4 CH1kAKOW, it. P. (19h8). Results of a study
made of )sk* Hemorrhag.c Fever (OL) by an expedition of the Institute
of Neurology. Veetnik Acad. *;ed. ltauk 85,, 2.19-26. (Translation
furnished by Dr. George Pnastos. This tr-nsletion was supported by
the U.S. Irmy Medical Research and Development Command, Department
of the trqj, under Research Contract ,o., Dk-49-1934M.2238).

In r.-:vnt years Soviet scientists heve discovered and investigated
a few never infectious disea-es in man, !monq these rewly diagnosed
dica ases, Crimean hemorrhgi,. fever and Far Eastern h'.,iorrhagic neph-
roronepbritis dnserve special attention. These infe(.2.ous diseases are
enCmic and vii-, in irigin, Thev are characterized by an acute febrile
coliu-se and by a progrn,-,ive ;-yorrha~ic syndr:--,, typi'al changes in the
blood, changes in tho interr-l organs of the b, 4 and in the nervous
system.

The infections are closely related to already kuwwn fevers of virus
etiology which are trrrnmittjd by arthropoCs as are ,ullow fever, dengue,
pappataci fever, Color'Ado tick fever, and scne of th,. other dengue type
endemic virus diseases; this is verified by the simi.amity of their
pathogenic bacteria and the natural habitat, by the clinical blood picture,
and also by the sy t natology and course of the infectious process.

Voreover, the regularity in developrnt of various anifestatione
of the hemorrhagic diethesis, in connection with acute fever, present
a characteristic picture of the clinical and pathological process of
the new diseases mentioned, so that it is important that they be known.
This allows us to place them into the group of virus henorrhaLic fevers.

tt the present time there are grounds to include, in this group of
infectious diseases, the disease recently investigated b. us which is

*Omsik oblast (5 0 00N 73 0E) is one of the administrative units in
Siberia. It io roughly a rectangular area draierd by the IrVish River
which flows through the oblast from southeast to northwest* In the
north the oblast extends as far bouth as 57°N which is the transition
belt between taiga and wooded steppe. The Git of 0=k (55°O0'N
730 241'9) is the capital of the oblast.
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oalled sk hemorrhagic fever, and possibly o'her hemorrhagic diseases

of unknown etiology which were observed in Central j sia. and described by
Professor Sipovakli in 1944, Ioff (1945), ikhailov (1946), and others.

It is necessary to stress that not all modifications of the diseases
of the group to which hemorrhagic fever and similar diseases belong, have
yet been established; this group renans to be studied. Preliminary
data on hand show that not only siDilarity of certain features exist
Smong the hemorrhagic fevers, but also that there are definite variations
among same of them.

Far Eastern nephrooo-nephritis, described by Smorodintsev, Churilov,
Ratnerk and others, differs from Crimean hemorrhagic fever by a more
severe hepatic psthology, in connection with disturbance of blood circu-
latmnr in Lm 1k.. itays, fr-oairt hemorrhae- in tho- paritnem-, iw.ln
changes" in the Illood result'.,ig from sevire toxirosis of the bone marrow,
as well as ssigficent pecuL.rity of the epidonlolog of the pathogen
Itself - i vilus,

Neither of these diseases is contagious and they are not transmitted
by an affected i-,Jivirlual tL -. healthy person as was the case in a minor
outbreak of a f:i,, ile diseaes Ln %urkmenia, des:ribed 7n 1946 by Fikhailove
This disease wa narlrka- by ec: reme infectiousnm- (thr-igh contact with
the blood of the patin. ' who had epistaxis) anc. , high mortality resulting
from Tofuse hemorrhat:t, from the mucous mebra.es.

Apparentlr, the di3eases comprising the hemorrha! -c fever group have
soe similar pathologiril manifestations but are not Identical with each
other, and are distinct diseases.

We began our study of hemorrhagic fevers in 1944. Jointly with a
nimber of scientists frQni the Academy of Medical Sciences of the USSA
and with the military irsdical officers of the former rindependent mari-
time arnw in Crimea, we, produced the first detailed description of
Crimean hemorrhagic fever as a specific disease which was not previously
known to scienceo *)a succeeded in proving the distinct virus etiology
of this disease and its transmission by ticks, the endemic auneas of
which are found in nature in the steppe regions of the Crimea. le
also learned the immunogenic and serologic properties of this infection -
th cause of active imunity, antigen an antibo, reaction in the

blood of individualsa we successfully carried out experiments in its
treatment with a specific immnune serum developed methods of laborotory
diagnosis, ard organized zoological and parasitological investigations
in the areas where the disease existed. These data were published in
1945 in a scientific sywposium called (Krv.sksia emorragiccheskaia
Likhoradka) "Crimean "morrhapic iever" a n 9 n a wimposix-4 named

O aTditai ) "No of edicins" under the title of (Viruanve
~.T ~2eease" -



0 The discovery nd successful research on hemorrhagic fever in the
Crimea caused the study of diseases of similar etiology in other
oblasts of the Sovijt Union to be undertaken.

We became especiallyr interested in an epidemic disease of unknown
e'tiology which was observed in Omsk oblast; a few of the symptoms of
this disease indicated that it was similar to Crimean hemorrhafic fevers
being accompanied by frequent hemorrhages from the mucous membranes,
acute fever (in more than half of the cases), leukopenia, thrombopenia,
and symptoms iiwolving internal organs and the nervous system.

The most essentip! differences between the Omsk fever and Crimean
hemorrhagic fever consist oft

it P-:esencr of a second wave of high temperature (5 to 20 days
alter ihe first waV-) in cases of Omsk fever which does not
occur in cascs of Crimean hemorrhagic fever;

2. Presene in a.most J0 of the cases of Omsk f-ver of symptoms
oi a unioue r.-ypica: bronchopneumonia, which was practically
absent in Crimean h-;.orrhagic fever;

3. In Omsk fevcr, intrn;utaneous hemorrhi-es rarely accompa r
hemorr'agic inh aand intestinal hemor-t,4ges, 'while the
contraiy is t,.e case in qrimean hemorzagic io-er.
Clinically there are a nu~nber of other diffej 'nces in the
etiological aw.d epiecmiological chara, ierist; ;s of both
diseases; it is especially notable that thr. Lick Ryalomma
arginatum, :idch is the carrier of Crimean ,'morra4 C

fever, is completel- absent in the fauna of t1 o affected
rayons of Omsk oblast.

The study of the Omsk disease of unknown etiologr was inaugurated
in 19L-6 under the leaclership of rofeasor P.:f. 1Akhremovich who carried
on his work with the aid of the following members of the Cmsk riedical
Institute: G.A. Sizemova, lu. V. Veselov, V.P. Konstantincv, I.S.
Novitskldi, A.. Gavriiovskaia, the zoologist A. V. Fedlushin, Professor
of the Agricultural Institute, the entomologist G. I. Netskii, and
others. But no progress was made in solving experinentally the
problem of etiology and the method of transmission of the Omsk disease,
because local facilities were insufficient. For that reason, at the
request of the Omsk oblast health department, the ,Iinistry of riealth
of the USFR and the Academy of Medical 5Jciences of the USSR in 1947
sent an expedition urder the leadership of the author of tQis article.
The following specialists in infectious disease were members of the
expedition& Professor A.F. Pilibin end Doctor lu.S. Klein; nero-
pathologist Doctor N.Y. Sorokinal virologist - scientific assistant*
A.P. Beliaeva, N.S. Slavirs, and A.V. Oabarina; and laboratory assie-
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tantg O.P . Aranova and K.X. Vinoprac'ova. Ua succeeded in organizing
harmonious ane fruitful efforts of a large bod" of various specialist@
from the Personnel of the expedition, from several clinics of the
?!edical Institute, from the O)last Institute of microbiologr, the
Malaria Control Ftation and Arricultural Institute. About 50 people
participated in the work.

The author of this article was at the head of the group of
virologists; two clinical groups resnectvely beaded by Professor
A.F. Bilibin and Profeusor R.. Akhremovich; the zoological and
parasitological group wrias beaded by Professor A.V. Fediushin and the
entomologist Gel. Net l lij the epidemiological Lroup was headed by
the instrctor 11.V. Losj the pathological anatomist was professor

Togetheor w.th Doctor I .P. Beliaeva, the author of this article
carried oi stud>es ino-pendenily from the work d;ne by the members of
the expedl"..ion e;en afler th- expedition broke up. Tho.s work, dea]ing
with Omsk and Crimean h-imorrh.gic fevers, was carrie-J cn in the Omsk
laboratory of th# Institute i 4eurology of the .cade'w of dedioal
Solenoes. 1pe-...ents were &iso conducted as to the ,elationship
beten Omsk fev,,r, rir-ettsL ses, and cross im,-'.nity; thesa experi-
menus were made ith rinkeys in the WahtD * af.'.,iate cf tho Jcademy of
Medical Sciences of t,,c USSR with the following .octo7!; participatings

~ Doctor 5.S. Korsh'anov (institute of Virology)s j'-'. NJ Voroshilova.
and L.I. iCart'ianova. In this article we will ical m:,nly with the
accomplishments of the axped'tion as regards the tio'J a and epidemiology
of Omsk fever. The oc".-rren q of the disease in whicI. we are here
interested, in Omsk obiast was observed c6uring autu, and summer months
annually, from 194 on,** in the lake anc' steppe localities, and in
some rayron north of th city of Omsk which form the western extremity
of the Baraba steppe. Similar diseases were, agparently, also observed
in the adjacent ravons of the Novosibirsc oblast, but they were not
adeqately investigated.

It is important to note that in l6and in 1935 the muskrat,
Ondatra, was brought in from Karelia, and multiplied rapidly

*~Cozdinates: 43 000'N 4102'E. Capital of the itbkhaz Autonomous

Soviet Socialist Republic, pert of the Georgian SSR.

• * Presumably between 194 and 1947 (the translator).

Coordinates, 56000'N 74 0O0'E (approximate)

• Coordinates: 550 OON 830 0,'E

@ * COordirates, 6000'N 33000'E (approximate)
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along marq lakes and in the steppes. Since 191th, during the autumn and
winter months, plnned hunts for njatra takes place for its fur; to e

of thousands of skins are procossed Curing the year. '!esides On.e-r.

there are large numbers of small m'ouse--liko rodents, Mic o (5k2_. -
ranius) prealis which are hosts for the tick, Demacentor Pictu which
often bites man. Ondatra lives mainly along the lakes and is usually free
from these ticks. Loreover there is no coincidence between the seasonal
illness of the individuals (s5rring and survier) and the huntine season for
Ondara, i.e. the period of maxixnmx contact of people with iCAate

TI6-comber and January). This proves t'.xt there exists no direct conneo-
ticn between previous cccurrence of this unknown disease among people
living in Omsk oblast a'id the importation of Onoatra thereto, or inau-
gurai.on of the hunting season. Infoamation as to the presence of a
corresponding spontaneous infection in Ondatra is absents

Lefor, 19LI7 this disease, in which we were interested, was observed
to a limited def,;%.e in 'isk olast end was treated as a typhoic;al, atypical
form of t,-. arorr-',. Ial,-r, n, onfimvation of any kind was found to sup-
port this cAagno.-t. ! begin to be known as a separ-lte disease of
uni.-own e, .olo& ! spring-au;.,.nn fever (due to the pruviounced double
Wvai nature of ,ie dieasel Z.n May and in .ugt) anJ also eampy as
Olusl fever.

A relative.y lar r nu.er of cases of the eisease was noted in
19L5 and 1.9)6 and somewhat fewer cases in 194b ,:d 19h1 with I" to 2%
fatality.

The most characteristic cpideniologic features of Onsk fever may
be stated as fol.ows:

1, The illness ccurs in rural areas among people who work in the
stepne or who visit the st.nppe: people of all ages are sus-
ceptibli but predomirantly affee..-i are people in the younger
age group - b3sween 11 and 20 year s of age.

2. A seasonnl ocnurrence was observed, sp-ing-unmer-autumn, with
two periods showing a maximm nvii'.;er o" cases (usu -Oy at the
end of Dhe month of N'ay and in the mid-Zle of AuGusl). There
is no authentic information available about the disease during
the winter months.

It is important to note that insofar as the seasonal occurrence
of ( sk fever is ccn,:,rned, it coes not coincide with the non-
icteric leptospiros-> or "Swamp fever", which is characterized
by a rise in mjrbidi- y in July during the mowing sur.;n and when
people bathe in the reser virs. It is during that same period,
however, that a shaip drop in incidence of Ohwk fever is noted.
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3. The endemcity of this disease was observed, i.e. the repeated
occurrence of the disease in certain steppe ra"onn, in spite
of te presence of a significant immurity in thore wio once
had the disease. The n-her of cases during the season
varied - depending on the densit,, of population - srawl1are
from 1, 2, or 3 up to 45 or 50 cases of %)sk fever.

4. There is absolutely no contagiousness among people. No
cases of transmission were discovered within the same
bospital and none was noted along rnebers of the same
family. Peop'e who took care of the sick or who came in
close contact with them did not contract the disease.

On the basis of data produced by the clinicrl picture, the e;is-
tenoe of any kini of Epecial form of alimcntar': toxicoais of the type
of septic angina, indicating -learly the infec:ousp;.mess is
e=2udedj it ii also "Jecttd by epide'ioloaicJl obs(:rationa.

The role of insects such as lice, fleas, bujs, f .Les, moscuitoes,
*to., in spreading the diaea is excluded for ma- rasons.

The theory that t*hs dis- ise is transmitte i by way of the bites
of ticks, which -re P. ::,d in large numbers in .- fecte ra-ons, fits in
well with the facts. tccordinf to data colleci . by tine zoologist,

* Professor A.V. Fediush in, the seasonal activity of th'ne ticks paral-
lela the occurrence of Orsk f-iver; it has two peaks -. d the forner
precedes the latter by .nly ,n.ne or two wee's; this c,kpletely corres-
ponds to the probable incubation perioO of the c'iseas i in ran.

It is not verv clear, bowever, why it is that in other rr'ons of
Omsk oblast, where these ticks are also found in sufficiently large
numbers, such diseaaes have not been encountered. Apparently, not
only the ticks, but allo some local ant-ials which are hosts of these
ticks, play an important role in foming the natural foci of tis
disoase,

In 1945-1946 the workers of the OCmsk Institute of icrobiology
and of the Tularemia Control Station (A.A. Gavrilovskaia, .. D. Ushnir
and others) carried on a persistent search for a microorkanism in the
etiologic agent of Omsk fever and also, without arr success, attempted
to reproduce the disease in guinea pigs, and in white mice by infecting
them with the blood if those affected.

Our microbiological group of the expedition had earried out the
supplementary investigation, in 1947, as to the possible participation
in the etiology of the diseaso of any bacteria, spirochaeta or rickett-
aea, are obtained magctive zosultse Frequent examinations of blood
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serum du'ing convalescence with thG -eil-ielix reaction, using three
cultures of proteus, Oxl, Ox2, an6 .,G, s.'owed either an absence of
antibodirs, or i., some caces, low titers, which proves that there is
no possibility of identifying %.isl fever with common rickettsial
infections. Our efforts to produce experimental illness with Omak fvvr
by infecting laboratory animals (guinea piss, mice, rabbits, rats) met
with little success, because no clear cliLical reaction was observed
in these animals. The local microbioloCists, before us, came to the
conclusion that it is impossible to transmit Omsk fever from affected
people to experimental animals.

In this connection we had to use a variety of methods to prove
the infectious nature of Omsk fever and to make a special effort to
adapt the -rirus 0 tho experirental animals. 'is solved that problem
finally. In 3 l. 12 d.evs afir inijctizlg guinea pija with whole
blocd froii peop).. who had the fever, a mild fevqr occ.rs, characterized
by a rect-'. temacratur., of 3, 60 c to hO.O 0 C (l03,3oF i.. lO!4F), lasting
I to 3 dayc, of mntermir.tent ;rreqular tvpe, followeC loy complete recovery.
Hewa-rhaes, wh, :h arG obser'-d in man, were not observed in guinea pigs.
Evidently, such illd roactioii, did not attract suffici.nt attention at
fir.-t and, therefore tlhn oppcrtune time was miL~d fck a ser.o'ne injection
of the virus; w, con,- ouent l, hean re-inject.. *n from one guinea pig to
another, using whole 1' :od, Taken on the 2nd o- 3rd dy of the fever
(even if it is in a mJ A form), or using the b:,. ;n of the affected Cuinea

S pig which was previoubly killed; in that way w-.th gr-it difficulty a
more vir -lent form of the dirase was produced after 5 to 7 injections
In appro> Lsately 15 specimen. of blood of those ill ias than 6 days.
The diseE ;e in guinea p..gs takes the form of fever of brief duration
and as a :-ule is without fetal results. It is often accompanied by
marked leL~openia, 2,000 to h,000 leukocytes instead of 6,000 to 10,000
and some loss of body weight. In 3 to 6 weeks -fter the febrile period,
the guinea pigs desolosed a specific immunity to re-infection with C~ok
fever virus.

In a number of cases the guinea pigs became ill after being injected
with the blood serum of those affected. This bloo serum was filtered
through a Seitz filter or ?erkefield filter which prevents the passage
of bacteria. Thus, in the experiments on -ulnea pies we established
that the causative agent of Omsk fever was filterable and the fect of
its regular presence, in the blood of those ill, up to the sixth day
'Of the fever.

Parallel with the adaptation of the Omsk fever virus to guinea
pigs, similar attempts were undertaken to increase the pathogenicit
of the blood of affected indivuduals through passage in white ioe,
white rate, and rabbits by combined cerebral and intraperitoneal
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injection with subsenuent re-injection, in 7 to 8 (Cys, with the brain
or blood of the animals which did not become ill ("Dknb culture").
Experience with the adantxtion in rats anc, rabhits was either neeative
or not convincing, whereas Kdce, after I to 2 "dumb cultures", appeared
to have a clinically pronounced diseese, rarely Pt first, and then more
often a clinically virulent form with fatal results.

Following subsecuont cerebral passage in mice, the virus rapidly
increased in virulence and produced the disease in most instances ir-
respective of the methud of inoculation.

We, thus, succeeded in the repeated isolation in mice of the virus
Iro IM Ile bi,.LIPd Wf LU1V., WihV bui Lim fev"V, ae iwall &a fror'n the blo00%d
and brain of exj "rimerntally inoculated guinea pigs. Using similar methods
in our expirimer.t, wit mice and guinea pias, we isolatad the virus three
times fr., the ru.ulsir. i of 6 ,.und up fio,14 ticks (Deor -,entor pict,,s)
and therelv pro, xi expT:rime .L Lly the transmission of -:e v--us-ou msk
fever by these tcks. Trans,..qsion of 'nsk fever by J.cks was suspected
as iar back as ?.'j 6 by the z - logist .. V. Feduishin e -, the entomologist
G.1. Netakii". ring the pr .ees of -he exemination WC individuals and
ticks infected ,ji bh t disi, more than 30 v- rificm'.4ons of the virus
were produced ir mice; this bespeaks the reru .rity u" uh which this
virus is encounLrd ". cases of %)rsk fever. . noss amon,- rost mice
which were infected wJ Lh adapted strains of the -irus lasts about 24

* hours and is characterJ sed by general proFress!.P.e weakness, convulsions,
meningeal symptoms, at times by paresis and semi par Lt.sis of the
extremities, followed by presTration and death; no he iorrhages of arn
kind were observed in moe.

Pneumonia was observed comparatively early in the mice which were
infected intra-nasally. and symptoms of general weakness and prostra-
tion predominatecd; s,.ultaneouslv with that, paralysis of extremities
ias encountered. Distinct involvenent of the nervous Systar is also
discovered in cases of adominal and subcutaneous inoculation of mice
proving the neurotropism of our virus.

According to Iurovetskaia and 5orokina, changes typical of
encephalomyelitis are observed upon histological examination of the
cerebrum of mice affected with Oms'" fever. Omsk fev-r virus is
regularly present not onl-" in the cerebrum of the ill mice, but also
in the blood, in the spleen and in other organs; this shows that
viral speticemia is present. Iccording to t.F. Belieeva, the virus
of Omsk fever reproduces well on living (7-day) chick embryos, appear-
ing in the cerebrum and within the membrane of the embryos in large
concentrationm from 10 thousand to 100 thousand minimum lethal doses.
After infection of the yolk eac with the filtrable virus, the embryos

i .,0
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die in 2, 3 or 7 days. In our laboratory, A. t. Avakian systematically
examined smears, stained accordin to 'Zornovskii end Oorozov, and
prepared from cultures of the virus in the crbr'ros (8 cultures), and
also from all organs of affected mice and euinea pins; he found neither
rickettsiae nor organisms of any kincl. The virus of Omsk fever, found
in mice, as well as from the bloo( of affected individuals and ticks,
filters very readily through Seitz, Ferkefeld V, and N, are Chamberland
L filters end therefore, belong to the ultravirus category. Moreover,
like many other ultraviruses, it appeared to be capable of survival for
at leas+ 4 innths either in gr,'. "ine or in dry pg..-"r i:. -

We immunized mice 'dth vaccine made from a formalized cerebral
emulsion, and were convinced of its effectiveness: A high degree of
immnunity was rapid!- devolopod which --,is s.ta..lishd by a comnarison
of titers of thf. ;-iruo in vaccinctee anC' control m ce. This opens up
tangihle pcrspectives for prophylsctic use of vaccination with k lld
virus.

The species Micrc;us (S nocranius) prepalis, wK'X-h were trapped
in the steppe ce - b2as . were foun to be highl,- ,usceptible to
the filtrable v-i us of Omsk .1.ier. fhis fact dcservc. particular
attgntion becau3i thcL' mous, like animals in O-k oULst are the
principal hosts ,f thb tick ucrmacentor Pictus , om which we isolatd
the Omsk fever virus.

Cate also appeared to be susceptible to cerebral infection with
Omsk fever virus; in the cat the cere'aral infection wis pronounced,
while in white and grey rats and in rabbits the infe- .on was usually
subclinical, with the virus preserved in the brain for a period of
three weeks.

An enormous and unexpected increase in virulence of the virus
developed from transploating it from mice. I. nwnber of cases of
illness occuirred among the lpborpt- r7 workers of the expedition who
were conducting nasal inoculation of the virus in mice and icrotus.
These inoculations were undertaken b-° workers wearing gauze masks,
glasses, and rubber gloves, (i.e. they observed strict laboratory
techniques). evertheless, illness did occur among workers although
in a relatively mild form, all ending in recovery. Apparently these
workers became infected by way of the respiratory tract because of
the insufficient protection that a h-layer gauze mask offers.

A similar increase in virulence of the virus occurred when we
were infecting the muskrats, Ondatra, which were captured in >nak
oblast, to determine their ausceptibility to human Qmsk fever virus.
Ondatra after subcutaneous or abdominal inoculction, became ill without
?Wert post mortem examination sho-ad evidence of hemorrhagic pneumoniap

0
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however. Those who had arnthing to eo whatsoever with the Ondatra,
including the zoologist and the pathologists, su'osecuently conta Ited
the disease. The clinical picture of the illness was typical and
left no eoubt that the diagnosis wms Omsk fever. Fortunately, these

cases of Iboratory infections were not malignant and all cases ended
in rocovery. The virus that was isolated from the blood of the
infected laboratory workers was in almost all cases the same as that
found in the mice and guinea pigs which had the dioease.

i~oreover, by means of neutralization tests and conplerent fixa-
tion reactio, , we succ'eded in discoverin? specific antibcdies apainst
our virus in the seruv, of those who became ill with Omsk fever spon-
taneously and to an equal degree in the serum of those laboratory
workers wh- zecuperated fror; the illness. t-l these data serve as
unuestior.ble p- ,of taat the virus isolated by us, and which was
four in ri e anJ guinea pigs, is the causative agent of Cnsk hemor-
rhagic fevr.

Py means of the ne-itralization test of the virus in mice we were
able to establirl the s-rolop-cal eia' nosis of the --h.. disease and to
differentiate it from other )w norrha ,ic fevers. The :,;rum of persons
who had recuperated f!-.,n 'ri, ,an hemorrhavic fe, er, f.uon, the acutely
febrile henorrheaic i" iess of Stalinbad obla'; ', and from far eastern
hemorrhagic nephi-osc-..,hritis, did not produce a neu-alization of the
Os'k fever virus, whil, a Eood neutralization wi prod.ced by the serum
of those who had recupe:-ated from Oisk fever. Appare- :,ly, the Omsk fever
virus differs, as far as the antigen is concer:ned, fz' the causative
agent of Crimean hemorrhaf-ic fever, from. the far east.n hemorrhrgic
nephroso-4iephritis, and from the Stalinabad illness.s. This was cOrfined
by our experiments on several monke -s ( hhsus mrcaca) in 6ukhumi * , in
which we succeeded in producing a febrile illness i;sociated with other
symptoms by inoculating them through the abdomrnal cavity with ti:e Omsk
fever virus while another group of ronke- s were given repeated injections
of the filtrable virus of Crimean hemorrhagic fever.

Forty (lays afterwards, the monleys that. recovered from the Crimean
hemorrhagic fever and the group that survived Omsk fever were cross
infected with the viruses of Omsk fever and Crimoan hemorrhagic fever.

As a result, the monkeys which first recovered from Omsk fever
contracted Crimean hemorrhagic fever, and those which had recovered
frm Crirean hemorrhagic fever contracted a fever iain when infected

Coordinates 38030'N 68045 ,, Tadshik SSR.

Coordinatea °4300ON l0O2E. Capital of the Abkhaz Autonomous
Soviet Socialist 66;wblic, psrt of theGeorgian 8SA.
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with the virus of Qnsk fever. These experiments produced proof,
thereby, as to the specificity of immunity in cases of Omsk fever
and Crimean hemorrhagic fever, whch confirnr, the fact that there is
no cross immunity.

In order to further show the differentiation of _)msk fever frar
the rickettsial diseases, we carried out the following experiments:
guinea pigs, which had recovered from the ,4-sk fever infection and
appeared to be immune to repeated introduction of that virus, were
infected anew with the Rickettsia of epidemic typhus; and became ill
again which proved that protection a,ainst this rickettsial disease
is absent. We give special significance to an investigation, con-
ducted by irs together with A.S. Beliaeva, dealing with the relation-
ship between Omsk fever and the filtrable rickettsiae or "atypical
virus pneumonia"° This infection is soe,.ewhat suggestive of the
clinical picture of Omsk fever, b-it is distinpuished mainly by the
absence of the hemorrhagic sy-r.drome and by a few other vpriations.

Our experiments on guinea pigs gave clear proof -f the inability
of the Omsk fever virus to create immunity to infection by the causative
organism of "atypical virus paumo "l and, consecuently, clear
antigenic differences between th-se arents°

DEDUCTI O

The work done by the Omsk expedition and by the Institute ofNeurology in 1947 produced the following resultst

I. The discovery of the causative agent of Omsk heraorrhagic
fever, a specific filtrable virus which is present in the
blood of affected individuals and which is pathogenic for a
number of experimental anxials.

There is no doubt as to the etiological role of this virus,
isolated from certain animals, in view of the fact that it is found
regularly in those who are ill, the fineing of specific antibodies
against this virus (in ZK* and RF") in the blooc' of people who
have recovered and, finally, in view of the identical character of
the clinical picture of spontaneously contracted Omsk fever and of
that accidentally contracted while working with that virus in a
laboratory.

* Complement fixation reaction.

*F~utrallzation -st.

0
- 11 -



2 During the period of time that tV'e disease was studied,
1ALuable material was collectee concer,.Lng the clinical,
4 , wy.IA, pathomorphological anc epi.JAIoli.gical charao-
tjristics of Umek disease.

3. It was damonrtrated that steppe ticks. D_ nnntor pictas,
wirch w .e .ect.l in t',1-4 rec:.,ms where d cce were cases

of Omsk fevei, conia.n th- viru.: of O.,sk feiei' a,,' :herefor
mPy be courceu of irnecti: for man, uh~,m they at",k.

). Immunit7 to Csk fe'or waz developed in those who were
.Pr-cina'-d u4Ih tha killei virus, which makes it po.isible to
make practical use of vaccinated to combat this disease.

. Eperimrnts on ronkn's, mice, and ot),M3 testified to the
absenc) of cross iror inological reactions between the virus

' Orn,- fever "ind ti'-t of Crimean hemcr.-hapl,. fever and,
therefora to the ettological individuaLitr oi each of these
infect-;ns, which appeared similar, but are not identical to
each o'.- re

Experimnts on cr-ss inmrity in guinea pins ancl the results
obtained fror ret-ular ,3ethol-gical investitati ,:s estahlished a
clear differentiation b:tween the virus of Omsk ever and the

S filtrable virus of thc -ickettsial te such as Q-fever or the
so-called "at-rpical virus pneumonia".

46. A prectical method of sero-,ia-nosis of separate cases of
Omsk fever and diseases suspected to he O~isk fever was
established by using complement fixation reactions and
neutralization tests of the virus with specific serum.

Further coopeiation between virologists, immunologists,
internists, and pcthologists is necessar-.- so ab to learn,
in our country, the multifole phases of the virus hemor-
rhagic fevers and t2he diseases r2tted to them,
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